Claims 

1 l. A method for treating a mammalian disease 

2 characterized by abnormal cell mitosis, said method 

3 comprising administering to a mammal a cell-mitosis- 

4 inhibiting compound of the formula below, *said compound 

5 being administered in an amount sufficient to inhibit cell 

6 mitosis: 

7 




8 wherein; 

9 I* R a " R o are coined as follows: 

10 A) each R a# R b , R c , R d , R e , R f , R ir R jf R k , R x , 

11 Rjaz R 0 , independently is -R x , ~OR 1# 
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12 
13 
14 

15 or 



-0COR 1( -SR 1( -F, -NHR 2 ,-Br, or -I; and R, 

iS - Rl , -0%, - s %' " F - - NHR2 ' " Br ' 

-I,, or -csCH; 

B ) each R a , R b » *o» *£' *°' 

independently is -oca^, -S Rl , 

-F, — NHR 2 , -Br, or -I; and each R d , R., »i- 
**, Rmf independently is =0, -0%, 

-OCOR^ -SR X , -F. — NHR 2 , -Br or -I; and R, 

is =0, -R X , "OR!, -OOORa, -884, "F, ~NH* 2 , 
-Br, -I, or -C=CH; 



16 
17 
18 
19 
20 
21 
22 

23 and . 

24 II. Z' is defined as follows: ^ 

I 

A) Z ' is X, where X is >COR 1 , >CC-R 1# 

O OH pH 

29 >CC-OR 1 , >CC-R 1 , >CC-OR 1? 

30 

31 or 



25 
26 
27 



32 



B) Z' is =C-X'- or -X'-C=, where ^ 



33 ^ Rn 

is -R lf -OR,, -8%, -F f -NHR 2 , -Br or -I, 
35 an d X' is X, as defined above; or X' is 



36 
37 

38 and 



>C=0; 

III. Z» is defined as follows: 



39 ..III. R 

40 
41 
42 



■1 



41 A) z „ i s y, where Y is -0-, -N-, >CHR 1# 

43 | A 

44 >C=Q# > C -(CH 2 ) n 0R 2 , 
45 
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p o Ri ? 

* 6 i 1 i r 1 ^ 

47 > {._ (C H 2 ) n -CR 2/ >C-(CH 2 ) n -C-OR 2/ 



48 



Ri OH R 



OH 

l's >i 1 -(CH J ) n -HH-<!HR 2 , ><l-(CK 2 ) n -NH-CO R2 . or 



66 

67 
68 
69 

70 
71 
72 

73 or 



R1 OH Ri ? H 



49 I 1 I L or> 

50 >C-(CH 2 ) n -CHR 2 , >C-(CH 2 ) n -CH-0R 2 , 

51 p 0 Hi , 0H 

52 Rl I I 'I 

53 >C-NH(CH 2 ) n -CR 2 , >C-NH(CH 2 ) n "CKR 2 , 

54 

t> OH 

55 ^ | 

56 >C-NH(CH 2 ) n -CH-OR 2 , 
57 

P 0 Ri 

58. I 1 



58 111 

59 >C-NH(CH 2 ) n -C-OR 2 , >C-NH(CH 2 ) n -0R 2 
60 

R R l ? 

61 I 1 I 

62 >C-NH(CH 2 ) n -R 2 , >C(CH 2 ) n NHCR 2 , 



60 

61 
62 
63 

p 0 
64 Rl 1 



•1 

65 >( i,_ (CH2 ) n -NHC-OR 2 , 



70 ? l 

71 >t-(CH 2 ) n -NH-CH 2 OR 2 , where n is 0-6; 



B) Z " is -Y-CH- or -CH-Y- where Rp 

is -R^-OR^ -SRi, "F, -NHR 2 , -Br or -I, 



74 . B > z " 15 i 1 

75 
76 

77 

78 and 

79 IV., 
80 



provided that when each R b , R c < *d< *e* *L> *i> R *' 

Ri» Rm and *° is H; 
81 Rf is -CH 3 ; 
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82 is -OH; 

83 Z' is >COH; and 

84 Z" is >CH 2 ; . 

85 ^ then R a is not -H; 

86 where, in each formula set forth above, each R^ and R 2 

87 independently is -H, or substituted or unsubstituted alkyl, 

88 alkenyl or alkynl group of 1-6 carbons. 

1 2. A method for treating a mammalian disease 

2 characterized by abnormal cell mitosis, said method 

3 comprising administering to a mammal a cell-mitosis- " 

4 inhibiting compound of the formula below, said compound 

5 being administered in an amount sufficient to inhibit cell 

6 mitosis: 



7 



R k are defined as follows: 

A) each .R a . «b. Be. *d. V *f' ** „ R 
independently is -R lf 0*1/ 1 

-NHR 2 , "Br, or -I, and K. is -B^. 

-ocor 1( -s%, -"«?' - Br '." 1 ° r < ^ CH ' 



B) 



each B 1( »>. Be *~ **< ^"^^or 

-IS and each R cg , %. %< xna * 
=0. -R a , -0%. -oc°%. - SR 1 ' - F ' " Br *.^ 
-I, and ^ is =0, "<%< - 0C0R ^' - SRl ' 

_ F/ -Br, -I or -CsCH; 



is defined as follows: 



o 

1 



A) 



V is X, vhere X is >COR 1 , >CC-Rx, 

O OH OH 

>CC-OR 1 , >CC-R!, >C-C-OR i; 



B ) V is -O-X'- or -X'-O-, vhere R n 

is -0R lf -8%, -F. -NHR 2 , -Br or -I, 

and X' is X, as defined above; 
or X' is also >C=0; 



z « is defined as follows: 

A ) z" is Y, where Y is 



-0-, -N-, >CHR lr 



42 >c =0, >C-(CH 2 ) n OR 2 , 

V if « 



0 Ki f 
« X(CH 2 ) n -cR 2 . >c-(CH 2 )„-c-OR 2 . 



59 



64 



67 

68 
69 
70 

71 or 



74 

75 



OH Ri 0H 



U >L(CH 2 ) n iHR 2 , >i-(CH 2 ) n -CH-OR 2 , 



-p OH 



46 

47 
48 
49 

50 
51 
52 

53 r | 

54 >C-NH(CH 2 ) n -CH-OR 2/ 
55 

57 >UH(CH 2 ) n -C-OR 2 , >C- N H(CH 2 ) n -OR 2 , 
58 



Si >Uh(CH 2 ) >i-«H(CH 2 ) n -CHR 2 , 



T 1 



60 >C-NH(CH 2 ) n -R 2 / 

61 O 

63 ^(CH^^NKCR,, >c'-(CH 2 ) n -l«C-0 R2 , 



R l I I 



II iay.Jai. >i-(cH 2 ) n -HH-co R2 . or 



II >L (CH 2 ) n -NH-CH 2 0R 2 f where n is 0-6 ; 



B) z» is -Y-CH- or -CH-Y-, where Rp is 

-R x , -0R lf -F, ""NHR 2 / ^r or -I, 



?2 B) Z» IS ~ 

73 Rp Rp 
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76 where, in each formula set forth above, each R x and R 2 

77 independently is -H, or substituted or unsubstituted alkyl, 
- 78 alkenyl or alkynl group of 1-6 carbons. 

1 3. A method for treating a mammalian disease 

2 characterized by abnormal cell mitosis, said method 

3 comprising administering to a mammal a cell-slitosis- 

4 inhibiting compound of the formula below, said compound 

5 being administered in an amount sufficient to inhibit cell 

6 mitosis: 

7 




8 wherein: 

9 I, ^a" 1 ^) are defined as follows: 

10 A) each R a , R b , R c , R^, R e , R f , R i# R jf R k , R If 

11 Rjjj, R 0 independently is -R lf "0R 1# -OCOR^, 

12 -SR 1# -F, -NHR 2 , -Br, or -I; and Rg is -R 1 , 

13 -0R 1 , -OCOR lf -SR X , ~F, -NHR 2 , -Br, -I or 

14 -C=CH; 
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« -a r, Rn, independently 

» 

w — I • and each R d , %< R j' *»' *° 

or -I, anu . . _ 0R -000%, 

independently xs =0, i 

SR -p -NHR 2 , -Br, or -If and R g xs , 

- SR 1' ' * _o R _ F , -NHR 2 , -Br, -I 

-» lf -o%, -oco%, -sr 1# 2 
or -csCH; 

is defined as follows: 



A) 



. v is -0-, -N-/ >CHR 1/ 

Z is Y, where Y xs / 

>C=0, >C-(CH 2 ) n OR 2 , 

>L(CH j)n -CR 2 . >C-(CH 2 )„-C-0R S , 
■R OH 
>C-(CH 2 )„-CHR 2 . 

n OH 

I 1 I 
>C-(CH 2 )„-CH-OR 2 , 

i-HHCCH,) A< >C-NH(CH 2 )»-CHR 2 . 
~ OH 

T 1 i 

>C-NH(CH 2 ) n -CH-OR 2 , 

>C-KH(CH 2 ) n -UR 2 , >C-KH(CH 2 ) n -OR 2 , 
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49 Ri 

50 j 

51 >C-NH(CH 2 ) n -R 2 , 

52 % • 0 R a 0 

53 .... 

54 
55 



r i r r 

>C-(CH 2 ) n ~NHC-OR 2 , >C(CH 2 ) n NHCR 2 , 



56 Ri OH R OH 

57 I II! 

58 >C-(CH 2 ) n ~NH~CHR 2 , >C~ (CH 2 ) n ~NH-COR 2 , or 

59 R x 

60 } 

61 >C-(CH 2 ) n -NH-CH 2 0R 2 , where n is 0-6; 

62 or 

63 B) Z is -Y-CH- or -CH-Y-, where R n 

64 I I 

65 Rn ^ 

66 is -R 1 , -OR^ ~SR lf -F, -NHR 2 , -Br or -I; 

67 where, in each formula set forth above, each R x and R 2 

68 independently is -H, or substituted or unsubstituted alkyl, 

69 alkenyl or alkynl group of 1-6 carbons. 

1 4. A method for treating a mammalian disease 

2 characterized by abnormal cell mitosis, said method 

3 comprising administering to a mammal a cell-mitosis- 

4 inhibiting compound of the formula below, said compound 

5 being administered in an amount sufficient to inhibit cell 

6 mitosis: 



23 




7 wherein: 

A) 



t R -Rv are defined as follows: 
8 lB a * each R a , * b , **' V R *< 



9 
10 
11 
12 

13 or 
14 
15 
16 
17 
18 
19 

20 and 



B) 



independently is -° COR l; '^l 

_ F , ^ -Br, or -II — "-"-» 1 ' e ^* 
-0C0 Rl , -S El , -F, -HHR„ "Br, "I °r -C=CH, 

each R a , K b , Be. R*. independent is 

-o Rl , -oco Rl , -s Rl , -w«i. - Br ' ° r 
and each Rg , * h , % independently is 

=0, -o Rl - -° C0R 1 ' - SR " _NHRl ' 

or -I, and Re is =0, -K 1( -°C°%. 
- SRl , -F. -NHRi, -Br, -I or -C=CK; 



21 



II.' Z is defined as follows: 
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22 I 

23 A) z i s y, where Y is -0-, -N-, >CHR 1 , 

25 ' f 1 

^ >c=o, >c-(CH 2 ) n 0R 2 , ; 

•r o Ri ? 

28 fl | J 1 1 ' 

29 >C-(CH 2 ) n -CR 2 , >C-(CH 2 ) n -C-OR 2 , 

3? >C-(CH 2 ) n -CHR2, >C-(CH 2 ) n -CH-ORj, 



57 
58 



34 Rl l| 1 

35 >i-NH(CH 2 ) n -CR 2 , >C-NH(CH 2 ) n -CHR 2 , 
36 

R, OH 



37 f | 

^| >C-NH(CH 2 ) n -CH-OR 2 , 

t>, o Ri 

40 R l | | 

41 >C-NH(CH 2 ) n -C-OR 2 , >C-NH(CH 2 ) n ~OR 2 , 
42 

T> Rl 0 

43 R l | I 

^ >C-NH(CH 2 ) n -R 2 , >C(CH 2 ) n NHCR 2 , 

46 R l ? 

47 1 . . 

48 

r> OH R ? H 

49 | 1 I | I 

51 

52 
53 
54 

55 or 

B) Z is -Y-CH- or -CH-Y-, where R„ 

56 ' I I 



>C-(CH 2 ) n -NHC-OR 2/ 

R, OH 
1 1 1 

50 >C-(CH 2 ) n -NH-CHR 2 , >C-(CH 2 ) n -NH-COR 2 , or 

51 

52 ' Rl 

53 >C-(CH 2 ) n -NH-CH 2 OR 2 , vhere n is 0-6; 
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59 is -0R 1# SR lf ~F, -NHR 2 , "Br or -I; 

60 where, in each formula set forth above, each % and R 2 

61 independently is -H, or substituted or unsubstituted alkyl, 

62 alkenyl or alkynl group of 1-6 carbons, 

1 5. A method for treating a mammalian disease' 

2 characterized by abnormal cell mitosis; said method 

3 comprising administering to a mammal a cell-mitosis- 

4 inhibiting compound of the formula below, said compound 

5 being administered in an amount sufficient to inhibit cell 

6 mitosis: 
7 




8 wherein: 



9 I. R a ~R 0 are defined as follows: 

10 A) each R a , R b , R c , R^ R e , R f , R g/ R h , Rj, R k * 

11 R lr Rfc/ Rnr R Q independently is ~R a , -0R lr 

12 -0C0R 1 , -SR 2/ ~F, -NHR 2 , -Br, or -I; and R L 

13 is -R 2 , -0R lf -OCOR^ -SR lf -F, -NHR 2 , -Br, 

14 -I or -OsCH; 
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25 
26 



28 
29 
30 



15 OJT _ _ -p 

B) each R a , R d * R f R j' B m' **' ° 

16 independently is -R lf -0%, -OCR^ -S Rl , 

17 - - « T> T 

18 
19 
20 
21 
22 

H ° r . c) each R a , R>, R«, R d< R f R j' ^m' R »' ^° 



-F, -NHR 2 , -Br, or -I; and each R b , R c R e' 
Rg/ R h^ %< R l independently is=0, 

-I; and R^ is =0, -R^, "OR^ -OCO %f -S % , 
-F, -Br, -I or -CsCH; 



independently is -R x , oCR x , 

-NHR 2 , -Br, -I and each R e , Rg/ R h * R k' R l 

independently is =0, -R^ -° C0R 1' 

27 _ >~-r, _n>- «r- -T : and Ri is =0, 



-SRi, -P. -NHR X/ -Br or -I; and R*. 
- Rl , -ORi, -OCORi, -SR lf -F, -Br, -I or 

-C=CH; 



31 II. Z is defined as follows: ^ 

32 f 1 

33 A) z is X/ where X is >CORj, >CC-R lr >CC-OR 1 , 

35 | | 

>cc-R 1 , >cc-or; 

38 or 



27 



39 
40 
41 



B) Z is =C-X'- or -X'-C=, where Rp 



44 



43 



42 



is -R lr -0H lf -SR 2 , -F, -NHR 2 , -Br or —I; 
and X' is X, as defined above; 
or X' is >C=0; 



45 where, in each formula set forth above, each R A and R 2 

46 independently is -H, or substituted or unsubstituted alJcyl, 

47 alkenyl or alkynl group of 1-6 carbons; and the bond 

48 indicated by C#«C is absent or, in combination with the c— c 

49 bond, is the, unit HO=CH. 

1 6. A method for treating a mammalian disease 

2 characterized by abnormal cell mitosis, said method 

3 comprising administering to a mammal a cell-mitosis- 

4 inhibiting compound of the formula below, said compound 

5 being administered in an amount sufficient to inhibit cell 

6 mitosis: 



7 



13 
14 



18 
19 
20 
21 



-CsCH; 



B) eac, K a , B e , Rl , ^ ^ H C indepe^en t ly 

is -Rx, -o Rl , -oco Rl , -sr x , -r, -nhr 2 , 

17 -! and each R b , K c * V 13 ^ 

and \ is =0, "OR,, -oca*. -S % , # 

-NHRi/ -Br, -I or -c^CH; 

22 or v. t> R R R«/ R k' B »» *»' R ° 

r\ each R a / K b' K c, e ' x "* _ co 

23 ' < e -0R 1f -OCORj., -SRj./ 

23 independently is -R x , 0*1* i 

24 XTmj _ Br — i . and each R h , 

-F, -NHR 2 / CI - ' ' 

independently is =°. -»x. 
26 - SR -F, -NH%, "Br or -I; and R L !S 0, 

Z'-o^. -oek. " SR - - F ' - NHRl ' " Br ' 



or -c=CH; 



28 

29 

31 ""I. z is defined as follovs: ^ 

11 ■ A) z is X, Where X is >CO Rl , >cU- >==-°%' 

34 ' 

OH OH 

35 | I 

36 >CC-Ri, >cc-or; 
37 

38 or 
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39 
40 
41 



B) 



Z is =C-X'- 



or -X'-C=, where Rg 



44 



43 



42 




45 where, in each formula set forth above/ each R A . and R 2 

46 independently is -H, or substituted or unsubstituted alJcyl, 

47 alkenyl or alkynl group of 1-6 carbons; and the bond 

48 indicated by C«»«C is absent or, in combination with the C-C 

49 bond is the unit HC=CH. 

1 7. A compound of the general formula below, said 

2 compound being a cell-mitosis-inhibiting compound: 



3 




R 



- 30 - 



4 


wherein: 


5 


I. K i 


6 




7 




8 




9 




10 




11 


or 


12 




13 




14 




15 




16 




17 




18 


and 


19 


II. 


20 




21 




22 




23 





rRo are defied as follows: ^ 
(A) each R a , *c< *«' *f< t' J 
R. R«, independently xs -R lf 0%, 

-SR, -F f -NHR 2/ "Br, or -I; and ^ 

is -0%. -°c°%, - SR i' v HHR2 ' 
-I or -csch; 

-OR,, -OCO Rl -S Rl -F ^'.^^txy 

and each R d , *e< R i' R j' **' , 
_ 0 - Rl -OR,, "OCORi, -SRi, ~ F ' 

-Br or -I; andR, xs -0, i< 
-SRl# -F, -NHR 2 , "Br, -I or -C-CH, 

Z r is defined as follows: ^ 

1 



A) 



Z' is X, where X is >COR x , >CC-»i, 



O OH OH 

2 A >CC-0 Rl , >CC-R!, >CC-0R i; 



25 

26 " B) * is =C-X<- or -X'-C-, where R» 

27 1 i 
28 

29 " ' ATJ _SR, -F, -NHR 2 , -Br or -I; 

is -Ri/ " 0R l' SR 1 # ' 

30 or x , is x# as defined above; or 

31 X' is >c=o; 

32 

33 and 
34 



III. Z» is defined as follows: 



- 31 - 



35 
36 
37 



43 

44 
45 
46 



55 



61 



67 
68 or 



70 
71 



A) z« is Y, where Y is -0-, -N-, >CHR X , 



38 j 1 

3 * > C =0, >C-(CH 2 ) n OR 2 , 
40 

41 T 1 I I 1 

42 >C-(CH 2 ) n -CR 2 , >C-(CH 2 ) n -C-OR 2 , 

« >C-(CH 2 ) n -CHR 2 , >C-(CH 2 ) n -CH-0R 2 , 

Rn © Ri . 0H 

47 I 1 I I I 

48 >C-NH(CH 2 ) n -CR 2 , >C-NH(CH 2 ) n -CHR 2 , 
49 

t> OH 

50 R * | 

51 >C-NH(CH 2 ) n -CH-OR 2 , 
52 

53 R l 1 | 

54 >C-NH(CH 2 ) n -C-OR 2 , >C-NH (CH 2 ) n -OR 2 



R R l ? 

56 R l J 1 I 

57 >C-NH(CH 2 ) n -R 2 , >C(CH 2 ) n NHCR 2/ 
58 

59 | 

60 >C-(CH 2 ) n -NHC-OR 2/ 



OH R 



OH 



62 I 1 I I 1 

64 



>C-(CH 2 ) n -KH-(!HR 2 , >C-(CH 2 ) n -NH-COR 2 , or 
Rl 

66 >c-(CH 2 ) n -NH-CH 2 OR 2 , where n is 0-6; 



65 1 R l 



B) Z n is -Y-CH- or -CH-Y- where Rp 
69 ' j I 
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7 ; provided that when: is — H; 

3 ) each-:R b , R C ' R d' *«' ^ 



74 
75 



97 
98 
99 
100 



102 
103 
104 



Rf is -ch 3 ; 



o 



76 I 

77 t> is -OH, -0CCH 3 ; 
■7R *9 



78 r, is -H, -OH, or ~0; 

79 1 

80 
81 



to is -H or -Br; 

* O 

z / is >C0H; and 

z « is >CH 2 or -OH; then 

R is not -Br, -OH or -H; 



82 
83 

84 and . _ „ p.. -r . R« , *k/ R l' 



4) 



each R b , *c R d' R e< R i' ^ **' 
Rf is -CH 3 ; 



85 
86 

r is -OH; and 

88 J. is >CH 2 ; then 

89 O 

" «' is not >C0CH3 ° r >C ° CCH3 '' T d a re 

each independently or together are 

93 
94 



not -0CH 3 or -H; 



95 ^ 5) each K C , B,. * k , * X . *«< is " H? 

^ K a is -H or -OCH 3 ; 

R b is -H or -CH 3 ; 
R d is -oh; 
Rf is -ch 3 ; 
IL. is =0; 

l 01 j£ is -oh, =0 or -C-CH; and 



Z" is >CH 2 ; then 
103 O 



105 z , i S not >coh; >cocch 3 , or -H, 

106 
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107 where, in each formula set forth above, each R x and R 2 

108 independently is -H, or substituted or unsubstituted alkyl, 
- 109 alkenyl or alkynl group of 1-6 carbons. 

1 8. A compound of the general formula below, said 

2 compound being a cell-mitosis-inhibiting compound: 




4 wherein: 



5 I. R a~ R k are def i ned as follows: 

6 A) each R a , R b , R c , R d , Rg, R h/ R i# R k 

7 independently is -R X/ -OR X/ -ocoR lf -SR X , 

8 -F, -NHR 2 # -Br, or —I; and is -R lf , -OR^ 

9 -0C0R lf -SR X , -F, -NHR 2 , -Br, -I or -C-CH; 

10 or 

11 B) each R a , R b , R c , R d , R k , is -R 1# -0R 1# 

12 -0C0R If -SR^ -F, -NHR 2/ -Br, or -I; and 

13 each R g , R h , R if independently is -O, 
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- Rl , -0%, -0C0 Rl/ -S%, -F/-BT, or - 
and R e is =0, -0%. -°C°%< -3%, 

-Br,. -I or -CsCH; 



is defined as follows: ; 

I 

A) Z' is X, where X is >C0 Rl , >C 2 C- Rl , 
O OH OH 

>c 2 c-o Rl , >cc- Rl , >c-c-o Rl ; 



B) Z ' is =C-X'- or -X'-C=, where X* 

is - Rl , -0 Rl , -«x, -P. "NHR 2 , "Br or 
and X' is X, as defined above; 
or X' is also >C=0; 



« is defined as follows: 

A) z „ is Y , where Y is -0-, -H-, >CHR lf 



f 1 

>C=0, >C-(CH 2 ) n O R2 / 

* ? I 1 f 
>C-(CH 2 ) n -C R2 , >C-(CH 2 ) n -C-0 R2l 

* r T 1 r 

>C-(CH 2 ) n -CH R2 , >C-(CH 2 ) n -CH-0 R2 , 
>C-NH(CH 2 ) n -C R 2» ^(CHa)^, 



49 Ri OH 

50 I I 

51 >C-NH ( CH 2 ) n -CH-OR 2 , 

52 Ri f *1 

53 J I J 

54 >C-NH(CH 2 ) n -C-OR 2 , >C-NH(CH 2 ) n -0R 2 , 

55 % 

56 | ' 

57 >C-NH<CH 2 ) n -R 2 , 

58 R, O R, • O 

59 I 1 I I 1 I 

60 >C(CH 2 ) n NHCR 2 , >C-(CH 2 ) n -NHC-0R 2 , 

61 Ri OH R OH 

62 I I I I 

63 >C- ( CH 2 ) n -NH-CHR 2 , >C-(CH 2 ) n -NH-COR 2 , or 

64 Rl 

65 | 

66 >C-(CH 2 ) n -NH-CH 2 OR 2 , where n is 0-6; 

67 or 

68 B) Z" is -Y-CH- or -CH-Y-, where Rp is 

69 I I 

70 Rp Rp 

71 -R 1# -OR X/ ~SR lf -F, -NHR 2 , -Br or -I; 

72 where, in each formula set forth above, each R x and R 2 

73 independently is -H, or substituted or unsubstituted alkyl, 

74 alkenyl or alkynl group of 1-6 carbons. 

1 9. A compound of the general formula below, said 

2 compound being a cell-mitosis-inhibiting compound: 
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Ro 



3 wherein: 



I. R a -*o defined as follows: ^ 

A) each R a , R b , *c R d* R e< R f R i' R 3' Rl ' 
Pa, R 0 independently is -R 1# -OR^ -OCORi, 
-SR lt °-T, -NHR 2 , "Br, or -I; and R g is -R x , 
-OR 1# -OCORx, -SRj, -F, -NHR 2 , -Br, —I or 



4 
5 
6 
7 
8 

9 -c=CH; 



each R a , R b , *o R f R *< R i' ^dep^ently 
is - Rl/ -OR lf -OCO Rl/ -SRi, -F, -NHR 2 , -Br, 
or -I; and each 1^, R a / R i' R j' *o 
independently is =0, -R x , -C%, -OCOR 1# 
-SR X , -F, -NHR 2 , -Br, -I; and R g is =0, 
- Rl/ -Q Rl , -OCOR lf -SR lf -F, -NHR 2 , "Br, -I 



10 or 

11 B) 
12 
13 
14 
15 
16 

17 or -C=CH; 

18 and 

19 II. Z is defined as follows: 

R l 

20 r 

21 A ) z is Y, where Y is -0-, -N-, >CHR 1 , 

23 ft 
24 
25 



>C=0, >C-(CH 2 ) n OR2, 
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R l ? f 1 1 

27 >C-(CH 2 > n -CR 2 , >C-(CH 2 ) n -C-OR 2f 
28 

■d OH 

29 f I 

30 >C-(CH 2 ) n "CHR 2/ 
31 

32 I 1 | 

33 >C-(CH 2 ) n " CH " 0R 2 f 
34 



40 



43 

44 
45 
46 

47 



52 >UcH 2 ) n -NH-<W >C-(CH 2 ) n -NH-COR 2 . or 



50 

51 
52 
53 

54 
55 
56 

57 or 



61 



3l >C-NH(CH 2 ) n -CR 2 , >C-NH(CH 2 ) n -CHR 2 , 

37 



R x 0H 



38 V 1 I 

39 >C-NH(CH 2 ) n -CH-OR 2 , 



41 Ri f T 1 

42 >C-NH(CH 2 ) n -C-OR 2 , >C-NH(CH 2 ) n -0R 2/ 



I 1 

45 >C-NH(CH 2 ) n -R 2 / 



0 R 3 0 



* 1 r 1 

48 >t-(CH 2 ) -NHC-0R 2 , >C (CH 2 ) n NHCR 2 , 

49 



R OH R ° H 

1 I I 
• . JL \ _\rw-c< 



54 Rl 

55 >c-(CH 2 ) n -NH-CH 2 OR 2/ where n is 0-6; 



B) z is -Y-CH- or -CH-Y-, vhere R^ 

59 ^ ^ 

60 



IS 
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62 where , in each formula set forth above, each R x and R 2 

63 independently is -H, or substituted or unsubstituted alfcyl, 

64 alkenyl or alkynl group of 1-6 carbons. 

1 10. A compound of the general formula below, said 

2 compound being a cell-mitosis-inhibiting compound: 

3 




4 wherein: 

5 I. R a ~ R k are defined as follows: 

6 A) each R a , R b , R c/ R d , R g , R h , R L , R k 

7 independently is -R lf -OR lf -OCOR lf -SR lf 

8 -F, -NHR lf -Br, or -I; and R e is ~R X , -0R 1 , 

9 -OCORi, -SRjl, -F, -NKR-l, -Br, -I or -C=CH; 

10 or 

11 B) each R a , R b , R c , R d , independently is -R 1# 

12 -OR 19 -OCORji, -SR 2 , -F, -NHR 1 , -Br, or -I; 

13 and each R g , R h , R i# R k independently is 

14 =0, -Rjl, -0R lf -0C0R 1 , -SR 1# -F, -NHR lf -Br 

15 or -I; and R e is -R lf -OR 1# -OCORjl, -SR 1# 

16 -F, -NHR X , -Br, -I or -C^CH; 

17 II. Z is defined as follows: 
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20 



23 



26 



38 



39 



44 

45 
46 
47 

48 
49 
50 

51 or 



18 I 

19 xl Z is -Y, where Y is -0-, -N-, >CHR X , 



21 | 

22 >c=0 , >C-(CH 2 )„OR 2 , 



TJ O Kl 9 

24 | 1 1 1 

25 ^.(CH^^CR^ >C-(CH 2 ) n -C-OR 2/ 



% ° H f 1 f 

28 >C-(CH 2 ) n -CHR 2 , >C-(CH 2 ) n -CH-OR 2 , 
29 

n tj OH 

30 R l T f I 

31 >t-NH(CH 2 ) n -CR 2 , >C-NH(CH 2 ) n -CHR 2 , 
32 

p OH 

33 f \ 

34 >C-NH (CH 2 ) n -CH-OR 2 , 
35 

Rl ? ? 1 

37 >C-NH(CH 2 ) n -C-OR 2r >C-NH (CH 2 ) n ~OR 2 , 



R R l i° 

40 >C-NH(CH 2 ) n -R 2 , >C(CH 2 ) n NHCR 2 

41 



R 0 
42 R l 1 



1 

43 >C-(CH 2 ) n -NHC-OR 2 , 



R OH R OH 



46 >L(CH 2 ) n -NH-CHR 2 , >C-(CH 2 ) n -NH-COR 2 , or 
47 

48 Rl 

49 >C-(CH 2 ) n -NH-CH 2 OR 2 , where n IS 0-6; 



40 



52 Z is -Y-CH- or -CH-Y-, where 

53 i I 

55 is ~ OR i/ ~ SR i# ~ F / 

56 -NHR 2/ -Br or —I; ] 

57 where, in each formula set forth above, each % and R 2 * 

58 independently is -H, or substituted or unsubstltuted alkyl, 

59 alkenyl or alkynl group of 1-6 carbons, 

1 11. A compound of the general formula below r said 

2 compound being a cell-mitosis-inhibiting compound: 
3 




4 wherein: 



5 I« R a ~ R o are def ined as follows: 

6 A) each R a/ R b , R c/ R^, R e , R f , R g , R h , Rj, R^, 

7 R X/ Rpj, Rjj, R Q independently is ~R 1# -0R lr 

8 -OCORj,, -SR 1# -F, -NKR 2 , -Br, or -I; and H L 

9 is -R x , -0R lr -0COR 1# ~SR lf -F, -NHR 2 , -Br, 
10 -I or -CsCH; 
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11 or 

12 

13 

14 

15 

16 

17 

18 

19 or 

20 

21 

22 

23 

24 

25 

26 

27 and 

28 I. 

29 
30 
31 

32 
33 
34 



B) each R a , R<i' R f R j / 8)0 ' R ° 
independently is -R^ -0%, -ocr x , -SR lt 

-F, -NHR 2 , -Br, -I; and each R b , R c , Re' 

Rg , R h , R k , R x independently is =0, -R*, 

-OR lr -OCOR lf -SR 2 , -F, -NHR lf -Br or -I; 

and Ri is =0, -Hi, -ORi, -000%, SR lf -F, 

-NHRi, -Br, -I or -C=CH; 

C) each R a , R b , R c * Rd' R f R j' *»' ^ . 
independently is -R x/ -OR^ 0CR lr -SR 1# -F, 
-NHR 2 , "Br, -I; and each R e , R g , R h » Rjo R l 
independently is =o, -R 1# -o*n -OCOR 1# 
-SRj., -F, -NHRi, -Br or -I; and Rj. is =0, 
-Ri/ "ORi, -OCORi, -SR 1# -F, -NHRi, -Br, -I 
or -C=CH; 



Z is defined as follows: 

P f 

1) Z is X, where X is >COR 1# >CC-R X , >CC-0R 1 , 

OH OH 
I I 
>cc-R lf >cc-OR; or 
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35 Z is =C-X'- or -X'-C=, where R_ 

36 I ■ I ^ 

38 is -R x , -OR 1# -SR 1/ -F, -NHR 2# -Br or -I; 

39 and X' is X, as defined above; 

40 or X' is >C=0; 



41 where , in each formula set forth above/ each R± and R 2 

42 independently is ~H, or substituted or unsubstituted alkyl, 

43 alkenyl or alkynl group of 1-6 carbons; and the bond 

44 indicated by C***C is absent or, in combination with the c— C 

45 bond is the unit HC^CH. 

1 12. A compound of the general formula below, said 

2 compound being a cell-mitosis-inhibiting compound: 




4 wherein: 



43 



-r are defined as follows: 

° A) each R a , R b , R c * **> V **> **' **' ^' 
r o independently is -<%, -SR^ 

-F, -NHR 2 , -Br, or -I; and Rj. is -Ri, 
-OOQRi, -SRx, ~F, -NHR 2 ^ "Br, —I or -C-CH; 

each R a , R e , *l* *»' »*' *° ^ e P endently 
is - Rl/ - 0Rl/ -OCO Rl/ -SRi, -P, -NHR 2 # "Br, 

-I; and each R b , R c , V *h is =0 ' 
-0 Rl/ -OC0%. -SR X , -P, -NHR^ -Br or -I, 
and Ri is =0, -R x , -OK lt -0C0R lt -S Rl/ — F, 
-NHRi, -Br, -I or -C^CH; 



B) 



C) 



each R a , R b , R c, R e' R k' **' *»' *° 
independently is -R a , 00%, -SR X , 

-F, -NHR 2 , -Br, -I; and each R g , R h 
independently is =0, -R lf -OCOR^ 
-SR,, -F, -NHR X , -Br or -I; and R,. is -0, 
-R X , -0R X , -0C0 Rl , -SRi, ~ F, — NHRj_, -Br, -I 
or -c=CH; 



3 is defined as follows: 

f ? 

A) Z is X, where X is >«%, >CC-R 1# >CC-OR 1 , 

OH OH 
I I 
>CC-R!, >CC-OR; 



B ) Z is -C-X'- or -X'-C=, where Rp 
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37 is -R 2 , -OR^ ~SR 1# ~F f -NHR 2 , -Br or -I, 

38 and X' is X, as defined above; 

39 or X< is =0; 

40 where / in each formula set forth above, each Rj^ and R 2 

41 independently is -H, or substituted or unsubstituted alkyl, 

42 alkenyl or alkynl group of 1-6 carbons; and the bond 

43 indicated by C«»#C is absent or, in combination with the C~C 

44 bond is the unit HC=CH. 

1 13. The method of claim 1, wherein said 

2 cell-mitosis-inhibiting composition is 2-methoxyestradiol. 

1 14. The method of claim 1, wherein said 

2 cell-mitosis-inhibiting composition is 2-f luoroestradiol . 

1 15. The method of claim 1, wherein said 

2 cell-mitosis-inhibiting composition is 2-bromoestradiol. 

1 16. The method of claim 1, wherein said 

2 cell-mitosis-inhibiting composition is 2-methoxyestrone. 

1 17. The method of claim 1, wherein said cell- 

2 mitosis-inhibiting composition is 17-ethynylestradiol. 

1 18. The method of claims 1 or 2 wherein said 

2 compound is further characterized in that 

3 A) Z* is =C-X'- or -X'-C=; and 

4 I I 

5 *n V ■ 

6 Z" is -Y-CH- or -CH-Y-; or 

7 II 

9 B) Z' is X; and Z" is -Y-CH- or -CH-Y-; or 

10 1 I 

11 Rp Rp 
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12 C) Z' is =C-X'- or -X'-C=; and Z" is Y. 

13 I I 

1 19. The method of claims 3 or 4 wherein said 

2 compound is further characterized in that Z is 

3 -Y-CH- or -CH-Y-. 

4 I I ' 

1 20. The method of claims 5 or 6 wherein said 

2 compound is further characterized in that Z is 

3 =C-X'- or -X'-C=. 

4 I I 

5 Rp Rp 

1 21. The compound of claims 7 or 8, wherein said 

2 compound is further characterized in that 

3 A) Z' is =C-X'- or -X'-C=; and 

4 II 

6 Z" is -Y-CH- or -CH-Y-; or 

7 I I 

8 Rp Rp 

9 B) Z' is X; and Z" is -Y-CH- or -CH-Y-; or 

10 I I 

11 Rp Rp 

12 c) Z' is =C-X'- or -X'-C=; and Z" is Y. 

13 II 

14 *n Rn 

1 22. The compound of claims 9 or 10, wherein said 

2 compound is further characterized in that Z is 

3 -Y-CH- or -CH-Y- . 

4 I I 

5 Rn Rn 
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1 23. The compound of claims 11 or 12, wherein said 

2 compound is further characterized in that Z is 

3 =C-X'- or -X'-C=. 

4 11 

5 *p *P 

1 24. The method of any one of claims 1-6, wherein at 

2 least one of R a -*Rp is -OCH 3 . 

1 25. The compound of any one of claims 7-12, wherein 

2 at least one of R a -*Kp is -OCH 3 . 
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